Hint1 suppresses migration and invasion of hepatocellular carcinoma cells in vitro by modulating girdin activity.
Histidine triad nucleotide-binding protein 1 (Hint1) is a haploinsufficient tumor suppressor gene. Its role in cancer cell migration has not been previously speculated. In the current study, we examined the expression of Hint1 in metastatic and non-metastatic lymph nodes of hepatocellular carcinoma (HCC) patients and further elucidated the effect of Hint1 expression on girdin expression and phosphorylation of AKT and ERK1/2 and on the migration of HCC cells in vitro. Expression of Hint1 and girdin in primary HCC tissues and metastatic and non-metastatic lymph nodes was determined by RT-PCR assays. HepG2 cells were transfected with plasmid vectors overexpressing Hint1 or small interfering RNA (siRNA) targeting Hint1, girdin, Hint1 plus girdin, or the scrambled RNA. Migration and invasion of HCC cells were examined by wound and Transwell assays. Protein expression was detected by immunofluorescence and immunoblotting assays. RT-PCR assays revealed that the messenger RNA (mRNA) transcript levels of Hint1 were markedly lower than those of primary HCC tissues and non-metastatic lymph nodes (P < 0.01). By contrast, the mRNA transcript levels of girdin were significantly higher than non-metastatic lymph nodes (P < 0.05). Furthermore, siRNA knockdown of HINT1 resulted in a significant increase in the mRNA transcript levels of girdin in HepG2 cells (P < 0.05). Wound assays and Transwell assays showed that Hint1 knockdown by siRNA significantly enhanced the migration and invasion of HepG2 cells compared to HepG2 cells transfected with scrambled siRNA. Hint1 knockdown also led to significantly increased phosphorylation of girdin and AKT in HepG2 cells (P < 0.05), which, however, was effectively aborted by girdin knockdown by siRNA (P < 0.05). Hint1 is downregulated in metastatic lymph nodes and is implicated in migration and invasion of HCC cells in vitro by modulating girdin and AKT expression and phosphorylation. The Hint1-girdin-AKT signaling axis should be further dissected for its role in HCC migration and invasion and may be therapeutically targeted to suppress tumor growth and metastasis.